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(54) EQUIPMENT FOR THE SEPARATION OF BOXES OF MANUFACTURED ARTICLES

(57) The equipment (1) for the separation of boxes
of manufactured articles comprises:
- a basic frame (2);
- movement means (3) of at least one group (G) of boxes
(S), each comprising a plurality of manufactured articles,
along at least one direction of forward movement (4) as-
sociated with said basic frame (2), where the boxes (S)
of the group (G) are bound to each other by means of at
least one strap (R) closed in a ring around them;
- separation means (7) for the mechanical separation of
the boxes (S) from each other;
wherein the separation means (7) comprise at least cut-
ting means (8) of the strap (R);
wherein the movement means (3) define a holding plane
(3a) of the group (G) of boxes and wherein the cutting
means (8) are arranged inferiorly to the holding plane
(3a).
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Description

Technical Field

[0001] The present invention relates to a piece of
equipment for the separation of boxes of manufactured
articles.

Background Art

[0002] In order to facilitate movement and storage, it
is well known in a variety of industrial fields, such as the
ceramics sector, to arrange a plurality of manufactured
articles inside an individual box and then group a plurality
of boxes together by mutually solidarizing them to form
a group of boxes, also known as a "bundle".
[0003] Specifically, boxes are grouped by gluing them
together using adhesive means, usually applied in dis-
crete areas, and securing them by one or more straps
wrapped in a ring around the boxes.
[0004] In other words, boxes are placed on top of each
other, interposing adhesive means between them, and
the group of boxes thus formed is then wrapped by means
of one or more straps.
[0005] As it happens more and more frequently that
the orders to be prepared involve both groups of boxes
and individual boxes, it becomes apparent that there is
a need to then break down the groups of boxes thus
formed so that the individual boxes can be handled in-
dependently of each other.
[0006] To date, this operation is carried out by an op-
erator, who then manually separates the individual boxes
by removing the ties between them, i.e., removing both
adhesive means and straps.
[0007] It seems clear, however, that this operation is
particularly inconvenient both in terms of cost, as it re-
quires the presence of an operator in charge of this ac-
tivity, and in terms of production output, as it still requires
non-negligible technical time to be carried out.

Description of the Invention

[0008] The main aim of the present invention is to de-
vise a piece of equipment for the separation of boxes of
manufactured articles to reduce the time and cost of per-
forming this operation compared with the state of the art.
[0009] Within this aim, one object of the present inven-
tion is to devise a piece of equipment which allows ef-
fectively separating boxes of manufactured articles re-
gardless of their overall dimensions and weight.
[0010] Another object of the present invention is to de-
vise a piece of equipment for the separation of boxes of
manufactured articles which can overcome the men-
tioned drawbacks of the prior art within the framework of
a simple, rational, easy and effective solution that is easy
to use and inexpensive.
[0011] The aforementioned objects are achieved by
this piece of equipment for the separation of boxes of

manufactured articles according to claim 1.

Brief Description of the Drawings

[0012] Other characteristics and advantages of the
present invention will become more apparent from the
description of a preferred, but not exclusive, embodiment
of a piece of equipment for the separation of boxes of
manufactured articles, illustrated by way of an indicative,
yet non-limiting example, in the accompanying tables of
drawings in which:

Figure 1 is an axonometric view of a piece of equip-
ment according to the invention;
Figure 2 is a plan view from the top of the equipment
in Figure 1;
Figure 3 is a front elevation view of the equipment
in Figure 1.

Embodiments of the Invention

[0013] With particular reference to these figures, ref-
erence numeral 1 globally indicates a piece of equipment
for the separation of boxes of manufactured articles,
where each one of such boxes comprises a plurality of
manufactured articles and where the boxes are bound
together solidly to form a group of boxes.
[0014] According to the invention, the equipment 1
comprises a basic frame 2 which can be positioned to
rest on a surface and movement means 3 along a direc-
tion of forward movement 4 of at least one group G of
boxes S, each containing a plurality of manufactured ar-
ticles, such as e.g. of the tile type or the like.
[0015] In more detail, the movement means 3 define
a holding plane 3a of the group G of boxes S. In the
preferred embodiment shown in the figures, the move-
ment means 3 comprise at least one pair of belts 3b
spaced apart from each other and movable by motor
means (not visible in detail in the figures) along the di-
rection of forward movement 4, and the basic frame 2
comprises at least one pair of guiding elements 5, each
of which supporting a relevant belt 3b, spaced apart from
each other to define a free volume 6 positioned between
them.
[0016] According to the invention, the equipment 1
comprises separation means 7 for the mechanical sep-
aration of the boxes S of the group G from each other.
[0017] Specifically, the boxes S of the group G are ar-
ranged on top of each other and are bound to each other
by adhesive means, such as of the hot glue type, posi-
tioned between them and by means of at least one strap
R closed in a ring around them.
[0018] Advantageously, the separation means 7 com-
prise at least cutting means 8 of the strap R.
[0019] Preferably, the cutting means 8 are arranged
inferiorly to the holding plane 3a defined by the movement
means 3.
[0020] More particularly, the cutting means 8 comprise
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at least one cutting element 8a associated with the basic
frame 2 and movable by shifting along a direction of cut-
ting 9 substantially parallel to the direction of forward
movement 4. The cutting element 8a is thus adapted to
intercept the downward-facing portion of the strap R, the
latter being wrapped around the group G transversely
with respect to the direction of forward movement 4. The
displacement of the cutting element 8a along the direc-
tion of forward movement 4 is particularly advantageous
in cases of more than one strap R wrapped around the
group G being provided.
[0021] Advantageously, the cutting element 8a is as-
sociated with at least one of the guiding elements 5 in a
sliding manner and is arranged inside the free volume 6
defined by them.
[0022] Appropriately, the cutting element 8a is mova-
ble between a position of work, wherein it interferes with
the strap R, and a home position, wherein it is arranged
lower than the position of work. In other words, in the
position of work the cutting element 8a is arranged at the
point where the holding plane 3a is located, so that it
intercepts the strap R, and in the position of work it is
arranged at a lower level, so as to prevent, once the strap
R is severed, the cutting element 8a from interfering with
the box S arranged on the holding plane 3a and damage
it.
[0023] In more detail, the cutting element 8a is rotata-
ble between the position of work and the home position,
although alternative embodiments cannot be ruled out
that still allow the height of cutting element 8a to be
changed.
[0024] Below the movement means 3, at the point
where the cutting means 8 are located, a container C
associated with the basic frame 2 is provided and intend-
ed to collect the strap R removed from the group G as a
result of the cutting carried out by the cutting element 8a.
[0025] Advantageously, the equipment 1 comprises
abutment means 10 of the group G of boxes S associated
with the basic frame 2 and arranged along the direction
of forward movement 4. The abutment means 10, such
as e.g. of the type of an abutment surface or the like, are
adapted to define an end-of-stroke position of the group
G and to align the boxes S making it up to each other.
[0026] Appropriately, the abutment means 10 are mov-
able between a position of work, wherein they are adapt-
ed to interact with the group G of boxes which is movable
along the direction of forward movement 4, and a home
position, wherein they are moved with respect to the po-
sition of work so as to allow the transit of the boxes S
along the direction of forward movement 4 as a result of
their mutual separation.
[0027] More particularly, the abutment means 10 are
raised to the home position from the position of work.
[0028] In fact, the belts 3b continue beyond the abut-
ment means 10 along the direction of forward movement
4 so as to move the boxes S towards a user point.
[0029] In the preferred embodiment shown in the fig-
ures, the abutment means 10 are of the type of a barrier

associated in a sliding manner with a pair of crossbars
11 arranged alongside the guiding elements 5, externally
thereto and extending vertically. The barrier 10 then
moves in a vertical direction between the position of work
and the home position with respect to the holding plane
3a. Advantageously, the equipment 1 comprises sensor
means 12 adapted to detect the interaction between the
group G of boxes S and the abutment means 10.
[0030] For example, the sensor means 12 are of the
type of an optical sensor. Preferably, the equipment 1
comprises one electronic control unit 13, provided with
a microprocessor, operatively connected to the sensor
means 12 and to the movement means 3, wherein such
electronic control unit 13 is configured to stop the oper-
ation of the movement means 3 as a result of the signal
received by said sensor means 12. In other words, at the
time when the sensor means 12 detect the interaction
between the group G of boxes S and the abutment means
10, they send a signal to the electronic control unit 13,
which disables the movement means 3 because the dis-
placement of the group G along the direction of forward
movement 4 is prevented by the abutment means 10.
[0031] The separation means 7 then comprise gripping
means 14 for gripping at least one of the boxes S of the
group G.
[0032] Specifically, the gripping means 14 are adapted
to intervene as a result of the cutting of the strap R.
[0033] More particularly, the gripping means 14 are of
the type of a group of suction cups connected to a vacuum
generation circuit, not shown in the figures.
[0034] In the preferred embodiment shown in the fig-
ures, the gripping means 14 are arranged above the
movement means 3 and are adapted to intercept the box
S of the group G placed higher up in order to raise it with
respect to those below.
[0035] In other words, as a result of the cutting of the
strap R, the gripping means 14 are brought into contact
with the box S placed higher up and activated so as to
raise that box S with respect to the others.
[0036] In more detail, the gripping means 14 are locked
together by shifting along the vertical direction with the
abutment means 10. In the embodiment shown in the
figures, the group of suction cups 14 is extended from
the barrier 10 to which it is locked by shifting.
[0037] As anticipated above, the boxes S of each group
G are bound together not only by one or more straps R
but also by adhesive means positioned between each
pair of superimposed boxes S.
[0038] Advantageously, the separation means 7 also
comprise at least one detachment element 15 insertable
between the boxes S of the group G to separate them
from each other.
[0039] Preferably, the detachment element 15 is mov-
able along a direction of adjustment 16 so as to vary its
height with respect to the holding plane 3a and, therefore,
with respect to the group G of boxes S. The direction of
adjustment 16 is oriented transversely with respect to the
direction of forward movement 4. Thus, the direction of
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adjustment 16 is oriented substantially vertically and al-
lows the height of the detachment element 15 to be
changed with respect to the holding plane 3a so that it
can be inserted between two boxes S superimposed onto
each other.
[0040] In more detail, the equipment 1 comprises de-
tection means 17 of a gap positioned between two su-
perimposed boxes S of the group G, wherein such de-
tection means 17 are operatively connected to the elec-
tronic control unit 13. The electronic control unit 13, in
turn operatively connected to the detachment element
15, is configured to move the detachment element 15
along the direction of adjustment 16 so as to position it
where the gap has been detected. The term "gap" as
used here means a vertical distance between the edges
of the superimposed boxes S.
[0041] In a particular embodiment, the detachment el-
ement 15 is locked in the vertical direction, that is, along
the direction of adjustment 16, together with the abutment
means 10.
[0042] Appropriately, the detachment element 15 is al-
so movable by shifting along a direction of detachment
18 substantially parallel to the direction of forward move-
ment 4. The movement along the direction of detachment
18 allows the detachment element 15 to separate two
superimposed boxes S from each other by removing the
adhesive means interposed between them, particularly
in cases where such adhesive means (so-called glue
points) have been applied in a plurality of areas of the
boxes themselves.
[0043] The direction of detachment 18 and the direc-
tion of adjustment 16 are arranged transversely to each
other. More specifically, the direction of detachment 18
and the direction of adjustment 16 are arranged perpen-
dicularly to each other. Advantageously, the detachment
element 15 is of the heating type, so as to allow the ad-
hesive means to soften and thus facilitate the detachment
of the boxes S.
[0044] Preferably, the detachment element 15 is mov-
able along a gripping direction 19 as it moves close
to/away from the group G of boxes S transverse to the
direction of detachment 18 and to the direction of adjust-
ment 16. The displacement of the detachment element
15 along the gripping direction 19 allows the detachment
element itself to be placed in a home position, where it
does not interfere with the group G during its displace-
ment along the direction of forward movement 4, and
then to be brought closer to the group G once it has
reached the end-of-stroke position and is arranged rest-
ing against the abutment means 10 so as to fit it between
the boxes S.
[0045] In the preferred embodiment shown in the fig-
ures, the separation means 7 comprise at least two de-
tachment elements 15 arranged facing each other and
from opposite sides with respect to a plane by means of
the movement means 3. In other words, the separation
means 7 comprise at least two detachment elements 15,
preferably two pairs as shown in the figures, arranged

from opposite sides with respect to a vertical median
plane and intended to contact from opposite sides the
boxes S of the group G.
[0046] The detachment elements 15 of each pair then
move mutually close to/away from each other when
moved along the gripping direction 19.
[0047] Specifically, the detachment elements 15 ar-
ranged on the same side with respect to the aforemen-
tioned median plane are locked together with a support-
ing element 20 which is in turn jointly associated along
the direction of adjustment 16 with the abutment means
10.
[0048] In the embodiment shown in the figures, the
equipment 1 thus comprises two supporting elements 20
arranged facing each other, each supporting two detach-
ment elements 15 and movable in the direction of mutual
close/away movement along the gripping direction 19.
[0049] The operation of the equipment according to
the invention is as follows.
[0050] The group G consisting of several boxes S su-
perimposed on top of each other and mutually bound by
adhesive means interposed between them and one or
more straps R is placed on the movement means 3 and
displaced along the direction of forward movement 4.
[0051] During the forward movement of the group G,
the abutment means 10 are brought to the position of
work so as to be contacted by the group G.
[0052] As a result of the interaction with the abutment
means 10, the boxes of the group G are aligned with
each other and the electronic control unit 13 stops the
operation of the movement means 3.
[0053] Next, the cutting element 8a is brought from the
home position to the position of work and moved along
the direction of cutting 9 so as to interact with the straps R.
[0054] Once the straps R have been cut, the cutting
element 8a is again brought to the home position in order
to avoid subsequent interaction with the box S placed on
the holding plane 3a.
[0055] At this point, the boxes S of the group G are
bound together only by the adhesive means positioned
between them.
[0056] The gripping means 14 are then operated so as
to contact the highest box S and raise it. Specifically, the
group of suction cups 14 is placed where the highest box
S is located and, due to the vacuum exerted by the circuit
for vacuum generation, it raises the box itself.
[0057] As a result of this lifting, a gap is generated be-
tween the raised box S and the box below, where this
gap is identified by the detection means 17.
[0058] The electronic control unit 13 accordingly con-
trols the displacement of the detachment elements 15 by
moving them along the direction of adjustment 16 so as
to place them at the same height as the detected gap.
[0059] Next, the detachment elements 15 are moved
along the gripping direction 19 so as to arrange between
the two boxes S.
[0060] The detachment elements 15 are then heated
so as to cause the adhesive means to melt.

5 6 



EP 4 119 454 A2

5

5

10

15

20

25

30

35

40

45

50

55

[0061] In addition, if the adhesive means are applied
substantially continuously along the perimeter edge of
the boxes S, the detachment elements 15 can be moved
along the direction of detachment 18 so as to carry out
the complete removal thereof.
[0062] Once the boxes S have been detached, the de-
tachment elements 15, arranged inferiorly to one of the
boxes S so as to support it, are raised along the direction
of adjustment 16 so as to cause it to detach from the box
S below. In addition, the heating of the detachment ele-
ments 15 is turned off so as to cause the cooling thereof.
[0063] At this point, the abutment means 10 are moved
to the home position, so as to allow displacing the box S
which is still resting on the holding plane 3a along the
direction of forward movement 4.
[0064] Next, the detachment elements 15 are lowered
so that the box S held by the latter is placed on the holding
plane 3a, after which the detachment elements 15 are
moved along the gripping direction 19 away from each
other. In case the group of suction cups 14 is still gripping,
it is turned off so as to release the box S.
[0065] At this point, this box S can also proceed to-
wards the relevant user point along the direction of for-
ward movement 4.
[0066] In the event of the detachment elements 15 be-
ing locked together with the abutment means 10 along
the direction of adjustment 16 it is therefore necessary
that they, after placing the box S on the holding plane
3a, raise again to allow the box itself to transit along the
direction of forward movement 4.
[0067] It has in practice been ascertained that the de-
scribed invention achieves the intended objects, and in
particular, the fact is emphasized that the equipment cov-
ered by the present invention makes it possible to con-
veniently and easily separate boxes bound together to
form a bundle.
[0068] Specifically, the separation means allow the
straps wrapped around the group of boxes to be cut and
the detachment elements to remove the adhesive means
positioned between the boxes, thus achieving complete
separation of each box and allowing them to be easily
handled for the subsequent composition of orders.

Claims

1. Equipment (1) for the separation of boxes of manu-
factured articles, wherein each of such boxes (S)
comprises a plurality of manufactured articles and
wherein the boxes (S) are integrally bound together
to form a group (G) of boxes (S) and wherein the
boxes (S) of said group (D) are bound to each other
by means of at least one strap (R) closed in a ring
around them, comprising:

- a basic frame (2);
- movement means (3) of at least one group (G)
of said boxes of manufactured articles along at

least one direction of forward movement (4) as-
sociated with said basic frame (2);
- separation means (7) for the mechanical sep-
aration of said boxes (S) from each other;
wherein said separation means (7) comprise at
least cutting means (8) of said strap (R);
characterized by the fact that said movement
means (3) define a holding plane (3a) of the
group (G) of boxes and by the fact that said cut-
ting means (8) are arranged inferiorly to said
holding plane (3a).

2. Equipment (1) according to claim 1, characterized
by the fact that said cutting means (8) comprise at
least one cutting element (8a) associated with said
basic frame (2) and movable by shifting along a di-
rection of cutting (9) substantially parallel to said di-
rection of forward movement (4).

3. Equipment (1) according to one or more of the pre-
ceding claims, characterized by the fact that said
movement means (3) comprise at least one pair of
belts (3b) spaced apart from each other and movable
along said direction of forward movement (4), by the
fact that said basic frame (2) comprises at least one
pair of guiding elements (5), each of which support-
ing a relevant belt (3b), spaced apart from each other
to define a free volume (6) positioned between them,
and by the fact that said cutting element (8a) is as-
sociated with at least one of said guiding elements
(5) and is arranged inside said free volume (6).

4. Equipment (1) according to claim 2 or 3, character-
ized by the fact that said cutting element (8a) is mov-
able between a position of work, wherein it is ar-
ranged at the point where said holding plane (3a) is
located, to interfere with said strap (R), and a home
position, wherein it is arranged lower than the posi-
tion of work.

5. Equipment (1) according to one or more of the pre-
ceding claims, characterized by the fact that it com-
prises abutment means (10) of said group (G) of box-
es associated with said basic frame (2) and arranged
along said direction of forward movement (4).

6. Equipment (1) according to claim 5, characterized
by the fact that said abutment means (10) are mov-
able between a position of work, wherein they are
adapted to interact with the group (G) of boxes which
is movable along said direction of forward movement
(4), and a home position, wherein they are moved
with respect to the position of work so as to allow the
passage of said boxes (S) along said direction of
forward movement (4) as a result of their mutual sep-
aration.

7. Equipment (1) according to claim 5 or 6, character-
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ized by the fact that it comprises sensor means (12)
adapted to detect the interaction between said group
(G) of boxes and said abutment means (10) and by
the fact that it comprises at least one electronic con-
trol unit (13) operatively connected to said sensor
means (12) and to said movement means (3), said
electronic control unit (13) being configured to inter-
rupt the operation of said movement means (3) as a
result of the signal received by said sensor means
(12).

8. Equipment (1) according to one or more of the pre-
ceding claims, characterized by the fact that said
separation means (7) comprise gripping means (14)
for gripping at least one of the boxes (S) of said group
(G).

9. Equipment (1) according to claim 8, characterized
by the fact that said gripping means (14) are ar-
ranged above said movement means (3) and are
adapted to intercept the box (S) of said group (G)
placed higher in order to raise it with respect to those
below.

10. Equipment (1) according to one or more of the pre-
ceding claims, wherein the boxes (S) of said group
(G) superimposed onto each other are mutually
bound by adhesive means, characterized by the
fact that said separation means (7) comprise at least
one detachment element (15) insertable between
the boxes (S) of said group (G) to separate them
from each other.

11. Equipment (1) according to claim 10, characterized
by the fact that said detachment element (15) is mov-
able along a direction of adjustment (16) transverse
to said direction of detachment (18) so as to vary its
height with respect to said group (G) of boxes.

12. Equipment (1) according to one or more of the pre-
ceding claims, characterized by the fact that it com-
prises detection means (17) of a gap between two
boxes (S) superimposed onto each other of said
group (G) and by the fact that it comprises an elec-
tronic control unit (13) operatively connected to said
detection means (17) and to said at least one de-
tachment element (15), said electronic control unit
(13) being configured to move said detachment el-
ement (15) along said direction of adjustment (16)
so as to position it at the point where said gap is
located.

13. Equipment (1) according to one or more of claims
10 to 12, characterized by the fact that said detach-
ment element (15) is movable by shifting along a
direction of detachment (18) substantially parallel to
said direction of forward movement (4).

14. Equipment (1) according to one or more of claims
10 to 13, characterized by the fact that said detach-
ment element (15) is of the heating type.

15. Equipment (1) according to one or more of claims
10 to 14, characterized by the fact that said detach-
ment element (15) is movable along a gripping di-
rection (19), close to/away from said group (G) of
boxes, transverse to said direction of forward move-
ment (4).
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